ABSTRACT -Risk awareness of no-reflow is mandatory, especially in patients with cardiovascular risk factors, long door-to-balloon time, and in the presence of angiographic evidence of a large thrombus burden. Some preventive strategies have been described. Nevertheless, in clinical practice, is difficult to avoid no-reflow. Interventional cardiologists have no guidelines or recommendations for this situation. We suggest that a conservative management with dual antiplatelet therapy and slow intravenous infusion of nitroglycerine over 12 to 24 hours and abciximab, followed by deferred re-evaluation days later could be a good strategy for refractory no-reflow.
INTRODUCTION
No-reflow (NR) phenomenon is a frequent situation, observed in up to 60% of cases during primary percutaneous coronary interventions (PCI). Local vasodilator and antiplatelet drugs have been tried extensively. However, there is no standard of care. Moreover, there is only one single small retrospective study describing the treatment of refractory NR. 1 We share our experience and suggest a different therapeutic strategy for refractory NR, not described until the moment.
CASE REPORT
A 73-year-old male patient with no remarkable medical history went to the emergency department for sudden chest pain. The electrocardiogram revealed sinus rhythm with significant inferolateral, V3R and V4R ST-segment elevation, and reciprocal ST depression on leads V1-V2, DI and aVL ( Figure 1A) . A total dose of 300mg of aspirin and 600mg of clopidogrel was administrated, and he was transferred by heli copter to our organization. He underwent primary PCI within 3 hours of onset of symptoms. Right coronary angiography showed an acute total occlusion of the proximal right coronary artery (RCA) ( Figure 1B ). Thrombus aspiration was performed, and a large number of red thrombi were removed ( Figure 1C ), achieving distal Thrombolisys
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in Myocardial Infarction (TIMI) 2 flow. A diffusely diseased RCA with multiple severe calcified lesions and persistence of intracoronary thrombus were observed ( Figures 1D and  1E ), so we administrated a 10mL intracoronary bolus of abciximab. We tried direct stenting in order to avoid thrombus embolism. However, the severity of the lesions made it impossible. Predilation was therefore done with difficulties and we noticed significant and persistent balloon indentation, which required non-compliant balloon inflation. Then, three overlapped drug eluting stents (3.5×48mm everolimus-eluting stent at distal RCA; 4.0×38mm and 4.5×22mm zotarolimus-eluting stent at mid and proximal RCA, respectively) were implanted and inflated up to nominal pressure. After implanting the proximal stent, the angiogram showed NR phenomenon ( Figure 1F ) without hemodynamic compromise nor symptoms. Bolus of adenosine (200µg) and nitroglycerine (2mg) was intracoronary injected repeatedly, in doses of up to 3.2mg and 40mg, respectively. Abciximab and nitroglicerine intravenous infusions (IV) were also initiated at that point. However, NR was not resolved. After nearly 1 hour, we decided to stop the procedure, and the patient was transferred to the coronary care unit. Urgent echocardiography showed inferior hypokinesia and 48% left ventricle ejection fraction. Follow-up coronary angiography was performed 1 week later, and showed TIMI 3 flow and stents patency, with residual thrombus in mid RCA and proximal posterolateral branch ( Figure 1G ). The patient was discharged without any complication under dual antiplatelet therapy with aspirin and ticagrelor.
DISCUSSION
The NR is defined as the lack of myocardial perfusion despite opening up the epicardial coronary vessels during PCI. The underlying pathological mechanisms are now known to include injury related to ischemia, reperfusion, endothelial dysfunction, distal thromboembolisms and microvascular arteriolar spam. 2 The frequency of NR varies with the method of assessment and the setting. During elective PCI, it ranges from 0.6 to 5%, but in primary PCI, it may be observed in up to 60% of cases. NR leads to worse outcomes, with a significant increase in the incidence of malignant arrhythmias and congestive heart failure, because of adverse left ventricular remodeling associated with lower ejection fraction and cardiac death. 3 Risk awareness of NR is mandatory. Female sex, advanced age, hypertension, smoking, dyslipidemia, diabetes, chronic renal insuffi ciency, and prolonged ischemic time with delayed reperfusion, have been associated with an increased risk for developing NR. 
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Attention should also be paid to coronary artery features, such as low TIMI flow before PCI, a long target lesion, plaque composition and high thrombus burden, all of them independent predictive factors of NR. 4, 5 Our patient fulfilled all those anatomical criteria.
Some preventive strategies have been described, such as careful thrombus aspiration (if intracoronary thrombus is visible, not routinely), primary stenting without predilation and avoidance of full coverage of the disease segment in the coronary artery and high-pressure stent deployment.
2 Nevertheless, when a high thrombus burden coexists with a diffusely calcified vessel, primary and spot stenting is usually a chimaera.
Pharmacological therapy when NR is already stablished proves beneficial, however, there is no primary standard of care. Local vasodilation and antiplatelet drugs have been tried extensively, including adenosine (at a dose of 100 to 200µg, or as a 120µg bolus, followed by slow infusion of 2mg, over 2 minutes, or even prolonged 3-hour intravenous infusion at a rate of 70µg/kg/minute), calcium channel blockers, such as verapamil (500µg), diltiazem or nicardipine (200µg), nitroprusside (at doses ranging from 50 to 300mg), nicorandil (2g) and glycoprotein IIb/IIIa inhibitors. For the treatment of refractory NR, there is only one single small retrospective study, 1 in which epinephrine at a dose of at least 100µg (range 100 to 400µg) was ad ministrated through the central lumen of an over-thewire balloon catheter. It concluded that intracoronary epinephrine may be an effective alternative for refractory NR. Other authors preferred intracoronary adenosine or nitroprusside to be repeated as needed. 2 Interventional cardiologists have no guidelines or recommendations for this entity. Neither specific drugs nor total doses of each have been defined, and we cannot forget its possible serious deleterious systemic side effects.
Drawing on our experience, we believe that when refractory NR is observed (after the administration of high doses of these drugs and 30 to 60 minutes of watchful waiting), a conservative management with dual antiplatelet therapy and slow intravenous infusion of nitroglycerine, over 12 to 24 hours, and abciximab, followed by deferred re-evaluation few days later, could be a good strategy avoiding systemic side effects, particularly in ST-segment elevation acute myocardial infarction patients.
FUNDING
There is not.
